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Introduction
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•	Successful Record of Decision (ROD) cleanup
at LLNL is being accelerated by a new 
environmental strategy know as EPC.
•	ERD is using EPC to prioritize tasks and to 
allocate scarce resources to clean up the LLNL 
Livermore Site.

Results
•	EPC implementation has 
resulted in a significant 
increase in VOC mass 
removal from the LLNL 
Livermore Site for a minimal 
increase in program funding.

The Livermore Site Engineered Plume Collapse (EPC)
strategy is an aggressive approach to cleanup

•	EPC is an integrated, 
multi-disciplinary 
accelerated remediation 
strategy that 
incorporates the current 
western offsite plume 
cleanup.
•	EPC achieves near 
term collapse of the 
plumes and subsequent 
cleanup of contaminant 
release points.
•	EPC targets the most 
cost effective 
technologies on different portions of the plumes based on VOC 
concentration and subsurface conditions.  

How is Engineered Plume Collapse Different
from the ROD Cleanup Plan?

EPC provides a framework to apply and integrate many 
cleanup elements that were not considered in the ROD:
•	Hydrostratigraphic Unit (HSU) analysis for targeting 
cleanup.
•	Isolating contaminant source areas to collapse the 
plumes.
•	Portable Treatment Units (PTUs).
•	Different cleanup approaches for fine-grained and 
coarse-grained sediments.
•	Application of innovative technologies for source area 
cleanup.
•	Early site-specific regulatory closure via No Further 
Action, Technical Impracticability or Containment Zones.

How is EPC an acceleration
over the ROD Plan?

•	Immediate installation of source control wells to stop 
the source of contaminants at their release sites. 
•	Recognizes the importance of quickly removing the 
source areas and evaluates optimal technologies for 
source area remediation.
•	Uses PTUs rather than expensive fixed treatment 
facilities and underground pipelines.
•	Provides flexibility to optimize cleanup by easily 
moving treatment facilities.
•	Achieves cleanup to an early negotiated cleanup level 
on a plume-by-plume basis, such as at the gasoline 
spill area.
•	Uses less expensive carbon filter units in place of 
PTUs at some locations.

Cost comparison ROD vs. EPC
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Engineered Plume Collapse is an integrated,
phased strategy for accelerating site cleanup

Target contamination Collapse plume to source
using portable treatment units

Apply advanced technologies
(hydrous pyrolysis, electro-
osmosis, etc) to fine-grained

source area sediments

Negotiate site closure
with regulatory agencies

Before

After

Site characterization
  •  drilling
  •  geology
  •  geophysics
  •  chemistry
  •  etc
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LLNL Livermore site block diagram showing
distribution of VOC plumes prior to implementation

of Engineered Plume Collapse
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Estimated collapse of VOC plumes five years following
full implementation of Engineered Plume Collapse
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TCE concentration time series maps for
HSU 1B in Treatment Facility B

TCE isoconcentration
contour (ppb)

Scale : Feet

0 500 1000

Legend

5

N
O

R
T

H

N
O

R
T

H

7/92
LLNL

W-2

W-105

W-218
W-611

W-459

W-502

W-615

W-704

W-419

W-147

W-503

W-302

W-226

W-213

W-571

Mesquite Gate Drive
11J2

N
O

R
T

H

5/93
LLNL

W-2

W-105

W-218
W-611

W-459

W-615

W-704

W-419

W-147

W-503

W-302

W-226

W-213

W-571

Mesquite Gate Drive

Treatment Facility B

Capture area

11J2

7/95 LLNL

W-2

W-105

W-218
W-611

W-459

W-615
W-704

W-419

W-147

W-503

W-302

W-226

W-213

W-571

W-610

Mesquite Gate Drive
11J2

SIP-501-006

SIP-501-201
SIP-501-007

SIP-501-104
SIP-501-102

SIP-501-105SIP-501-101

W-1013

W-502
SIP-501-006

SIP-501-201
SIP-501-007

SIP-501-104

SIP-501-102

SIP-501-105SIP-501-101

W-1013

SIP-141-203

SIP-141-202

SIP-141-201

W-613

W-1011

W-620

W-705

W-115

W-269

SIP-141-203

SIP-141-202

SIP-141-201

W-613

W-1011

W-620

W-705

W-115

W-269

W-502
SIP-501-006

SIP-501-201
SIP-501-007

SIP-501-104

SIP-501-102

SIP-501-105
SIP-501-101

W-1013

SIP-141-203

SIP-141-202

SIP-141-201

W-613

W-1011
W-620

W-705

W-115

W-269

2525

55

55

250250

2525

55

55

2525
5050

100100

101055

2525

55

100
100100100

50502525

2525

55

11
11

55

1010

1010

2525

11

11

11

11

252555

1010

Engineered Plume Collapse focuses the right
technologies at the right place at the right time

• Distal plume
• Low concentrations
• Use existing
  treatment facilities
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• Source area
• Highest
  concentrations
• Advanced
  technologies

• Distal/source plume
• Higher
  concentrations
• Use aggressive pump
  and treat

A “typical” plume

X< 100 ppbX< 100 ppb X> 100 ppb

• Source area
• Highest
  concentrations
• Advanced
  technologies

• Distal/source plume
• Higher
  concentrations
• Use aggressive pump
  and treat

X> 100 ppb

Source

• Distal plume
• Low concentrations
• Use existing
  treatment facilities

Ground water flow

Existing treatment
facilities remediate
distal plumes
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A “typical” plume

X< 100 ppbX< 100 ppb X> 100 ppb

Advanced
technologies remove
mass from fine-grained
source areas

Advanced
technologies remove
mass from fine-grained
source areas

Source control
wells eliminate 
down-gradient
movement and
collapse plumes

Existing treatment
facilities remediate
distal plumes

Source control
wells eliminate 
down-gradient
movement and
collapse plumes
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Engineered Plume Collapse reduces time
and cost of cleanup

Flow lines of capture zoneGround water flow

Source control extraction well
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Cumulative Total VOC mass removed

Projected EPC mass removal rate

Projected RAIP mass removal rate

Actual net gain (October 96 - July 1997) = 38 kg
Estimated net gain (October 1996 - September 1997) = 50kg

Both projections include VOC mass removed at TFD West
(W-1215 and W-1216) beginning 25-April-97 (RAIP Milestone).

EPC estimate includes VOC mass removed at wells
W-352, W-1208, W-1301 and W-1303.

Actual & estimated effect of implementing EPC in the TFD Area

Actual removal 
with EPC

Original plan


